Young embryos of Datura tatula ranging in length from 0.2 to 0.3 mm were isolated aseptically, and cultured on various kinds of media. As the basal medium the modified White's solution7' was used with 40 g sucrose and 9 g agar per liter.
The nitrogen compounds to be tested were added to the basal medium.
To isolate embryos aseptically, fruits were sterilized with 80 per cent ethanol and young seeds obtained have been cut open with sterilized needles under a dissecting microscope. The embryos were placed 1 mm below the surface of the medium in test tubes.
The test tubes each with one embryo were maintained at 30° in darkness for 5 days and then lengths of the embryos were measured.
Growth of the embryos was indicated by the ratio of the final length to initial length, which was designated as "growth value" in a previous paper8' .
Unless otherwise mentioned, inorganic nitrogen compounds added were autoclaved with the basal medium at 1.0 kg/cm2 for 10 minutes.
Organic compounds were sterilized with Seitz-filter and added to the basal medium aseptically shortly before solidification. The pH value of the medium was measured by means of a Beckmann Electrode pH Meter and adjusted with N HC1 and N Na2CO3 solution.
Results

Effect of various nitrogen compounds:
All nitrogen compounds, Ca(N03)2 and KNO3, were omitted from the White's solution, and substituted with 66.7 ppm CaCl2. Various nitrogen compounds were added to this medium and their effects on the growth of 10 Datura embryos were investigated (Tables 1 and 2 ). All inorganic salts tested favored the growth of the embryos except at higher Laboratory of Applied Botany, Faculty of Agriculture, Kyoto University, Kyoto, Japan. Present address:
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Mag .  Tokyo  vol.  77 concentrations. Especially large growth values were observed on the media containing KNO3, NaNO3, and (NH4)2HP04, and the largest on 0.06 M NH4NO3 medium.
Among ammonium salts of organic acids, ammonium succinate promoted the growth of embryos strikingly.
On 0.006 M ammonium oxalate medium the growth value attained 7.2, but in this case only three out of ten embryos grew.
Autoclaved urea was slightly effective, but Seitz-filtered one was not effective.
Among the 18 amino acids and the 2 amides tested only cystine and glutamine were effective.
Inorganic nitrogen compounds and ammonium salts of organic acids were generally effective.
Most of the amino compounds except L-cystine and L-glutamine, however, were ineffective or rather inhibitory.
Effect of method of sterilization on NH4NO3: In this and the following experiments, NH4N03 tested was added to the basal medium which had contained Ca(N03)2 and KNOB. Autoclaved NH4NO3 was an excellent nitrogen source ( Table 1 ). One group of the embryos was cultured on a medium which was autoclaved after addition of 0.06 M NH4NO3. Another group was cultured on a medium which contained Seitzfiltered NH4NO3. The growth value was 18.8± 0.92 in the latter group and 15.0± 1.65 in the former group, indicating that Seitz-filtered NH4NO3 is more effective than autoclaved NH4NO3. 
Effect of pH value of the NH4NO3 medium:
When pH values of 0.06 M NH4NO3 medium were adjusted to 4.0, 4.8, 6.2, 6.9 and 7.4 under aseptic conditions after autoclaving, the best growth of the embryos occurred on the medium of pH 6.2 (Table  3 ). On the NH4NO3 media the embryo did not grow when pH value was lower than 4.0 or higher than 7.4, whereas on the medium without NH4NO3 all embryos grew even at pH 8.2. pH values of the media containing 0.072 and 0.036 M NH4NO3 were adjusted to 4.7, 6.2, 7.2 and 8.1, and autoclaved.
The pH values of all media were shifted to 5.1-5.2 after autoclaving with exception of that which was originally 8.1 ( Table 4 ). The embryo growth on the NH4NO3 medium autoclaved at any pH value was superior to that on the basal medium.
In both groups containing 0.072 and 0.036 M of NH4NO3, the best growth of the embryos was observed on the media of which pH value was adjusted to 7.2 before autoclaving.
The media of which pH values were adjusted to 4.7, 6.2 and 7.2 before autoclaving showed almost same pH values after autoclaving. Nevertheless they had different effect on embryo growth. The pH value before autoclaving has a great influence upon embryo growth.
Osmotic value of the NH4NO3 medium : The optimum concentration of NH4NO3 for the growth of embryos was found to be unexpectedly high, and this might be partly due to the high osmotic value of the medium.
Therefore, the growth of embryos was studied on media containing 0.0075 M NH4NO3 and adjusted to various osmotic values ( Fig. 1 ). Mannitol was used as an osmo-regulating agent, because a preliminary experiment indicated that this sugar alcohol is not utilized as a carbon source. According to the works of Rietsema et al.9~ and Amemiya et al.2~, the osmotic value of 1 per cent mannitol is 1.2 atm.
By adding 0.33, 1.00, 2.33 and 5.00 per cent mannitol the osmotic pressure becomes 0.4, 1.2, 2.8 and 6.0 atm., respectively.
Maximum growth value, 12.1, was obtained on the 2.33 per cent mannitol medium of which osmotic value was just equivalent to that of 0.06 M NH4NO3 medium.
Growth value of the embryos on the 0.06 M NH4NO3 medium was 16.2 ( Fig. 1) .
In other experiments embryos were planted on various media which contained NH4NO3 and mannitol in different ratios but had the same osmotic value. The 
Growth responses of embryos of varying ages to NHQNO3:
Embryos were isolated from the ovules at various ages, when they were 0.25, 0.72, 1.27 and 2.55 mm in length.
They were cultured on the media with and without 0.06 M NH4NO3. Their growth responses are shown in Fig. 3 .
On the NH4NO3 medium the growth values decreased hyperbolically from 10.1 to 3.0 with advancing age, but on the basal medium without NH4NO3 the growth values of the embryos at four different stages were 3.4, 3.0, 3.4 and 2.7 respectively.
Nearly mature embryos showed approximately the same growth values on both media. several nitrates, and that nitrate was the better nitrogen source than ammonium.
In the present study, it was shown that young embryos of Datura are able to assimilate inorganic nitrogen compounds. Ammonium and nitrate are used as nitrogen source. Arrington and Shiver°' reported that in tomato seedlings, N03-nitrogen was absorbed more easily than NH4-nitrogen.
N03-nitrogen was absorbed at pH 4.0 more easily than at pH 7.0 and NH4-nitrogen was absorbed at pH 7.0 more easily than at pH 4.010' . Utilization of Ca(N03)2, NH4C1 and (NH4)2S04 which were shown to be nearly ineffective in the present study, remains to be examined in detail in connection with various pH values of the medium.
Bollard", examining the tracheal sap of a large number of plants, showed that nitrogen was translocated mainly in the form of glutamine and asparagine.
In the present study, L-glutamine, but not asparagine, was useful as a nitrogen source, and Paris et al.3j reported the growth promotion of young embryos of D. stramonium by glutamine.
Natural embryos are likely to be supplied with glutamine. Ammonium succinate promoted the embryo growth considerably.
As sodium succinate was ineffective in a preliminary experiment, ammonium succinate was considered to be used as a nitrogen source.
The data are supported indirectly by a following observation that "Ammonia often is stored in plants with acid sap in the form of the ammonium salts of organic acids12'". Most of the amino acids used were ineffective or inhibitory.
Ineffectiveness of amino acids was also reported with young Oryza embryo by Amemiya et al.2', and with Hordeum embryo by Norstog5'.
In the orchid embryo culture, only arginine promoted the growth (Spoerl)1' . However, Sanders and Burkholder4' reported that a mixture of amino acids promoted the growth of the young embryo of D. stramonium.
The effectiveness of amino acids in embryo culture seems to be different in plant species.
Seitz-filtered NH4NO3 was shown to be slightly more stimulative than the autoclaved one.
When the NH4NO3 medium was autoclaved at different pH value, the media except pH 8.2 showed approximately the same pH value after autoclaving. The growth of embryos was different on these media.
On the NH4NO3 medium the embryos did not grow at pH 7.4 which allowed easy growth of embryos on the basal medium.
Some physical or chemical change may occur in the NH4NO3 medium during autoclaving.
Spoerll' found the growth promotion of orchid embryos by 0.003 M NH4NO3. The optimum concentration of NH4NO3 used in this study was twenty times as high as used by Spoerl. High concentration of NH4NO3 caused increase of osmotic value of the medium.
When embryos were cultured on the medium with lesser amount of NH4NO3 and various osmotic values, the maximum growth was observed at the osmotic value corresponding to that of 0.06 M NH4NO3 medium. On the other hand, under constant osmotic condition the growth value was not seriously influenced by the absolute amount of NH4NO3. This indicates that the growth of young embryos was influenced by the osmotic value due to NH4NO3 added to the medium. Rietsema et al.9' reported that sucrose could be partially replaced by metabolically inactive mannitol and very young Datura embryos required higher osmotic value than older ones, and they succeeded to culture the pre-heart stage of embryos by increasing the osmotic value. NH4NO3 stimulated the growth of young embryos, but not nearly so well the mature embryos.
Paris et al.3> reported that casein hydrolysate stimulated only the growth of young, but not that of the old Datura embryos.
Nearly mature embryos may require perhaps qualitatively different nitrogen source, which remains to be investigated in detail.
